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Dysregulation of cardiac endothelial IncRNA H19 in COVID19 patients induces endothelial
dysfunction, which impairs cardiomyocyte function
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Background: COVID19 is accompanied by cardiac complications. Long
non-coding RNAs (IncRNAs) have been implicated in the pathogenesis of
cardiovascular diseases. However, their contribution to the cardiac mani-
festation of COVID19 is unknown.

Methods and results: We discovered that endothelial-enriched IncRNA
H19 is downregulated in the heart of patients with COVID19 (~2 fold,
p<0.01). H19 was highly expressed in cardiac microvascular endothelial
cells (CMEC) as compared to the other endothelial cell types (~10 fold,
p<0.05), suggesting its cardiac enrichment. H19 silencing in CMEC in-
duced endothelial stress phenotype and a reduction in endothelial mark-
ers VE-cadherin and eNOS (~1.5 fold, p<0.01), indicating its impor-
tance in endothelial physiology. Using the endothelial-cardiomyocyte co-
culture system we previously developed, we showed that H19 silencing
in CMEC reduced cardiomyocyte (CM) relaxation and contraction (~1.5
fold, p<0.01). Interestingly, exposure to plasma from COVID19 patients
decreased endothelial H19 level and impaired endothelial enhancement

of CM function. Mechanistically, reduced level of H19 increased endothe-
lial IL6 expression (~1.5 fold, p<0.01). Further, exposure of CMs to IL6
also impaired CM relaxation and contraction, suggesting that endothe-
lial cells devoid of H19 release IL6 which represses CM function. Inter-
estingly, we found increased IL6 levels in the heart of COVID19 patients
(~2 fold, p<0.05). Indeed, the impairment of endothelial enhancement of
CM function upon H19 silencing in CMEC was restored in the presence of
tocilizumab, an IL6 receptor antagonist (~1.5 fold, p<0.01). Furthermore,
the impairment of the endothelial control on CM function upon exposure
to COVID19 plasma was mitigated when the patients were treated with
tocilizumab (~1.5 fold, p<0.01).

Conclusion: COVID19 reduces cardiac endothelial H19 level and induces
impairment of endothelial enhancement of CM function via increased re-
lease of endothelial-derived IL6, the effect that can be rescued in the pres-
ence of IL6 receptor blocker tocilizumab.
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